The consanguineous marriage phenomenon, particularly the first-cousin marriage type, had been common among different Arab societies and it was even regarded as integral to their culture. The purpose of our study was to determine the prevalence and trends of first-cousin marriage types over a period of two generations among Arab society in Israel. A specially designed questionnaire was used to survey the study sample that represented this society, and a comparative analysis was performed. During the two generations, the prevalence of first-cousin marriage types was found to be decreasing but still was most predominant among the various consanguineous marriage types. Among the first-cousin marriage types, the paternal subtype was reported to be the favored one in the two generations. Our study concluded that first-cousin marriage was still the preferable type in the Arab community of Israel.
Introduction
Consanguineous marriages have been known throughout human history in various ancient societies. Over a thousand years ago, Arabs practiced these types of marriages, and it was even regarded as integral to their culture. The prevalence of consanguineous marriages was considered to be very low in the western world as compared to that in the Arab countries (Bittles, 2001; Hamamy, 2012) .
Various types of first-cousin marriages are popular in Arab countries, accounting for approximately 20% -50% of all marriages (Teebi, 2010) . In Oman, the prevalence of consanguineous marriage was found to be very high (55%); first-cousin unions were the most common type, constituting 24.1% of all marriages (Rajab & Patton, 2000) . Furthermore, another study in the same country also found a high prevalence of consanguinity (52%), and first-cousin marriages were found to be 39% of all marriages (Islam, 2012) . In a recent study in Tunisia, first-cousin marriages were found to be the most common type of consanguineous marriages and accounted for 31.8% of the overall sample studied, but they constituted 55.5% of all consanguineous unions (Halim et al., 2013) . A study in Bahrain confirms that over a ten-year period first-cousin marriage rates have declined from 24% to nearly 7% (Al-Arrayed & Hamamy, 2012) . On the other hand, some studies noted varying results regarding maternal and paternal first-cousin marriages, ranging from 59.9% of first-cousin unions in Lebanon (Khlat, 1988) to 73.3% in the UAE (Al-Gazali et al., 1997) . The prevalence of maternal first-cousin marriages varies significantly among populations, with the lowest rates in urban Lebanon (Khlat, 1988) and the highest in lower income, rural and Bedouin tribal communities (Khlat et al., 1986; Radovanovic et al., 1999; Raz & Atar, 2004) . A study in Iran revealed that the rate of first-cousin marriage was about 28% (Saadat, Ansari-Lari, & Farhud, 2004) . One of the latest studies found that the prevalence of first-cousin and closer marriage types was found to be about 22% of the total marriages in Afghanistan (Saadat & Tajbakhsh, 2012) .
Similar to other Arab societies, the Israeli Arab community is known to have a high frequency of consanguineous marriages and has preferred the first-cousin marriage type (Sharkia et al., 2010; Sharkia et al., 2008) . Despite the presence of many studies that have investigated consanguinity in the Israeli Arab community, to the best of our knowledge, no previous study has been conducted for exploring the prevalence and trends of the first-cousin marriage types of two generations over a long period of time. Therefore, this study has been designed to pursue this objective.
Methods
This present cross-sectional study was carried out in 2009. For sampling, a multistage design was used. The sample of our study (3173 marriages) was divided into two generations according to time period in which the marriage occurred: generation 1 from 1948 to1979, generation 2 from 1980 to 2009. Questionnaires were completed through face-to-face interviews with at least one of the couples. The fieldwork team was recruited from a group of field experienced surveyors. A training course was conducted for these surveyors by the supervisors and the project administrators.
Information on consanguinity between the couples was obtained through the interviews. Relationships were grouped into two major categories: consanguineous and non-consanguineous marriages, defined as follows:
A) Consanguineous marriages: This group includes two main categories namely, first-cousin and closer (i.e., double first-cousin and first-cousin marriages) and other consanguineous marriages. Furthermore, in order to investigate the frequencies and trends in the various first-cousin marriage types, subgroups of first-cousins marriages were also recorded. They included: paternal first cousins-PFC (parallel paternal first cousins-PPFC and cross paternal first cousins-CPFC) and maternal first cousins-MFC (parallel maternal first cousins-PMFC and cross maternal first cousins-CMFC) in which the couples are parallel or cross cousins of either patrilineal-PFC, or matrilateral-MFC, descent. Pedigree representations describing these sub-types of marriages were shown in Figure 1 . B) Non-consanguineous marriages; in which couples are not related. From the genetic point of view, the mean inbreeding coefficients (α) were calculated. The SPSS program was used for data management and descriptive statistical analysis.
Results
The total number of marriages contracted during the two generations was 872 and 2301 respectively ( Table 1) . The trend of consanguineous marriages was found to be significantly decreasing between the two generations, from 43.1% to 33.7% (p = 0.001). The prevalence of first-cousin and closer marriage types declined noticeably between the two generations (from 23.1% to 16.3%). Additionally, the prevalence of the other consanguineous marriage types slowly declined from 20.0% to 17.4%. In order to determine the biological relatedness between the various consanguineous marriages in the two generations, the mean of inbreeding coefficients (α) for each generation was calculated and presented. It was declined significantly between the two generations from 0.01959 to 0.01390 (p < 0.05).
The first-cousin marriage types (FC) were clarified by the pedigree presented in Figure 1 . The total number of paternal first-cousin (PFC) marriages in the two generations was found to be 330, and it accounted for 64.8% of all FC marriage types ( Table 2 ). The parallel-PFC (PPFC) marriage type was the predominant one in the two generations at 50.3%, while the cross-PFC (CPFC) marriage type was much less popular at (14.5%). The total number of maternal first-cousin (MFC) marriages in the two generations was found to be 179, and it accounted for 35.2% of all FC marriage types. The percentage of the parallel-MFC (PMFC) marriage type (19.9%) was higher than the cross-MFC marriage type (15.4%) in the two generations. The prevalence of the PFC marriage type declined between the two generations by 5.4%. However, the prevalence of the MFC marriage type increased at a similar rate. Even though the FC marriage types were PFC or MFC, the parallel-subtype rates were almost constant between the two generations. While the cross-subtype rate in the PFC was declining, the MFC rate was simultaneously increasing.
Discussion
Our results demonstrated a decline in the frequencies of consanguineous marriages, and thus, the mean inbreeding coefficients (α) declined during the two generations. A similar decline in the rate of consanguineous marriages was also reported in our previous research work conducted on four selected villages of the Israeli Arab community (Sharkia et al., 2008) . Furthermore, other studies on Arab societies revealed a decline in the prevalence of consanguineous marriages e.g. in Jordan (Hamamy, Jamhawi, Al-Darawsheh, & Ajlouni, 2005) , in Kuwait (Radovanovic et al., 1999) and in Saudi Arabia (AlAbdulkareem & Ballal, 1998) . Despite these decreases in rates of consanguinity, their relative occurrences are still considered to be very high in these communities. However, some Arab societies still showed an increase in consanguinity, for example, in Qatar (Bener & Alali, 2006) , Yemen (Jurdi & Saxena, 2003) and the UAE (AlGazali et al., 1997) . Furthermore, a study in Tehran showed an increase in the consanguinity rate in marriages contracted after 1997. This had been attributed to a political event-the Islamic revolution, which had an effect on cultural practices (Akrami, Montazeri, Shomali, Heshmat, & Larijani, 2009) .
As was reported in our study, though the first-cousin and closer marriage type declined significantly between the two generations, it was still maintained as the most common consanguineous marriage type. The results obtained in this study are in accordance with other previous studies (Na 'amnih et al., 2015; Sharkia et al., 2008) . In a comparative study among three generations from Jordan, it was found that the first-cousin marriage rate also declined with time (Hamamy et al., 2005) . Another study in Bahrain confirmed that over a ten-year period firstcousin marriage rates had declined from 24% to nearly 7% (Al-Arrayed & Hamamy, 2012) .
There are two patterns of first-cousin marriages that are preferred in different Arab societies, namely, paternal and maternal first cousins (PFC and MFC). The prevalence of paternal first-cousin marriages is affected by various socio-demographic and economic factors which can be illustrated by the lowest rates in urban Lebanon (Khlat, 1988) , and the highest rates in lower income, rural and Bedouin tribal communities (Khlat et al., 1986; Radovanovic et al., 1999; Raz & Atar, 2004) . The paternal first-cousin marriage type was the most preferred type (of all first-cousin unions) in various Arab societies: in Lebanon 50% (Khlat, 1988) , Yemen 64% (Ahmed Gunaid, Ali Hummad, & Abdallah Tamim, 2004) , Palestinians 68% (Assaf & Khawaja, 2009) , Jordan 70% (Khoury & Massad, 1992) and UAE 77% (Al-Gazali et al., 1997) , while their respective complementary percentages were of the maternal first-cousin marriage type. In accordance with these studies from Arab popula-tions, our data demonstrated that the paternal first-cousin marriage type was also the one favored (~65%) of all the FC marriage types among the Arab society in Israel. This preferred type of consanguineous marriage might be explained by the desire of the brides' families to maintain the stability of the family, and retain the family's property, parental authority and social protection for women (Hamamy, 2012; Raz & Atar, 2004) . The different types of paternal first-cousin marriages are especially popular, in particular the paternal parallel type "Bint amm", i.e., between a man and his father's brother's daughter. "Bint amm" unions are favored culturally and socially and they are considered to be the usual or expected form of marriage for first cousins whether they have been reared in adjoining or separate households (Teebi, 2010) . This was particularly true from our results' point of view as the rate of the parallel-PFC (PPFC) marriage type was the predominant one (~50%) out of all the FC marriage types during the two generations. Our results showed that while the PFC marriage type declined between the two generations, the MFC marriage type increased, which might be attributed to the elevated role of women in the society that had led to the involvement of mothers in decision-making in their families, regarding the weddings of their sons and daughters.
As this study has demonstrated, the Arab Israeli society still has a high rate of closely-related marriages. Its underutilization of genetic counseling services (Sharkia et al., 2015) makes it susceptible to various inherited disorders (Abumwais, 2012; Sharkia et al., 2013; Zlotogora et al., 2003) . These inherited disorders have a major impact on the Arab community's socioeconomic and the community health status. Therefore, it is necessary to manage this issue. This could be done by implementation of awareness and health education programs, especially among the young, in order to seek a reduction in the negative outcomes of consanguinity.
